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LISTING OF CLAIMS; 

Please amend the claims as follows. This Listing of Claims supersedes all previous 
versions of the claims. 

1-22. (Canceled). 

23. (Currently Amended) Tb&"BeHH€-eB4uet0F- mem&iy-devk;^ ag€<>r4iBg te-^^ 
A...semiconductor..m. 
transistors comprises: 

othei r^.O'^ ^ o ^ 

conducdon-tyx>e semiconductor layer, and connected to a bit line; 

a source diffusion region of the second conduction type, formed apart from the 
drain diffi.Lsion region in the first conduction-type semiconductor layer, and connected to a 
source line; and 



regso?^ md the .soi^u-o ^ ^" ^ ^ o ^ > ^s. 'b ctcbctwcon. a " - v.^ ^ : 

^U.uu■^ tac uas^s^N^o' b.v j u>s\ ^i sias^ having a fmi iluoMiOiw \o:aj^c 
whk-h v">v-c\^nc maj outy earners arc held in the semiconductor layer and a second data state 
having a second threshold voltage in -which the excessive majority earners in the semiconductor 

layer are emitted, 

^\Uavii'! Jiic bu hno ^.s one ot :i plural n of bii Sioov, -cu.so .iiof ! boiiv^ 
sense amplifier, and 
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wherein the first data state is a state in which impact ionization is generated near a 
drain junction by operating the transistor and in which excessive majority carriers produced by 
this impact ionization are held in the semiconductor layer, and the second data state is a state in 
which a forward bias is applied between the semiconductor layer and the drain diffusion region 
to extract the excessive majority carriers from within the semiconductor layer to the drain 
diffusion region. 

24. (Currently Amended) The semiconductor memory device according to claim 
S323, wherein the semiconductor layer is a silicon layer formed on a silicon substrate with an 
insulating film therebetween. 

25. (Previously Presented) The semiconductor memory device according to claim 24, 
wherein the silicon layer is a p-type, and the transistor is an N-channel MOS transistor. 

26. (Currently Amended) The semiconductor memory device according to claim 
-2-223, wherein a voltage of the source line is constant. 

27 (C urrently Amended) ^ ^ ^\^-0'\v>"^x'^ 

\ s V. 0 V ^ \" ^iory de\icc mcludmg a pluidhty of tiansistors, wherein Cdcli oi tbc 



a semiconductor layer of a first conduction type and electncally isolated from 



clK such tlia* i<- ij> floating 





















drain diffiision region in the first conduction-type semiconductor layer, and connected to a 
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source iirie; &nd 

I gaic c]s.;.trodo (ormed on thi si. n\i conductoi idv r v^*, * 
region and the source ddlusion icgion \^ ith a gate insuldtoi thcrei ttvv v ^ a\l' 



layer are emitted, 

wherein the bit Ime is one of a plurality of bit lines, a sense am plifier being 
E?A>.YMecitbr. the jji lines, one of the bit bnes being selected to be comiected. to Ih 

sense amplifier 

.wMrdnio:oMl:'' <>^"*^ V N ' SOS * -^v' 

wherein when data is written, w ith the source line as a reference voltage, 

a first voltage higher than the reference voltage is given to frthe word line 
of a selected #QH^ititei =one of the transistors . 

a second voltage lower than the reference voltage is given to a^ -the w ord 
line of a non-selected #aB;SK»t9 K>ne of the transistors . 

a third voltage higher than the reference voltage is given to the bit line 
when the first data state is written, and 

a fourth voltage lower than the reference voltage is given to the bit line 
when the second data state is written. 



28. (Previously Presented) The semiconductor memory device according to claim 27, 
wherein when the data is read, with the source line as the reference voltage, a fifth voltage, 
which is between the first threshold voltage and the second threshold voltage and higher than the 
reference voltage, is given to the word line of the selected transistor to detect whether the 
selected transistor conducts. 
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29. (Previously Presented) The semiconductor memory device according to claim 27, 
wherein when the data is read, with the source line as the reference voltage, a fifth voltage, 
which is higher than the first and second threshold voltages and higher than the reference 
voltage, is given to the word line of the selected transistor to detect a conductivity of the selected 
transistor. 

30. (Previously Presented) The semiconductor memory device according to claim 27, 
wherein when the data is read, after the voltage of the word line is raised more than the second 
threshold voltage, a predetermined current is supplied to the bit line to detect a potential 
difference in the bit line. 

3 1 . (Previously Presented) The semiconductor memory device according to claim 27, 
wherein when the data is read, after the voltage of the word line is raised more than the second 
threshold voltage, a current is supplied to the bit line to clamp the voltage thereof at a 
predetermined voltage and to detect a difference in the supplied current. 

32. (Canceled). 

33. (Currently Amended) The semiconductor memory device according to claim 
■3-235, wherein the transistors, each having a cell size of 2F x 2F where F is a minimum feature 
size, are arranged in & -tbe m atrix form. 

34. (Currently Amended) The semiconductor memory device according to claim 
wherein the drain diffusion region and the source diffusion region are formed sufficiently 

deep to reach the insulating film located under the silicon layer. 
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35. (Currently Amended) T - be - ^eHH6eiid^^.ey - md B^egy-4e¥iee^^ 
A semiconductor memory de^nce, comprising: 

on a s iiscon ;saosrr;no; 

regions lormed m the sijicon layer and gate eiecirodes formed on the sihcon layer, wherein pairs 
ot the transistors, each pair sharmg one of the dram dittusion regions, bemg aiTan ged in a matnx 
torm aiui olom.-r)t-}*.o]ated m a cbaDnd width dirottion, whercm the gate ^.lectrodt-^ o 
'I '^nv.istois an o nnuousK fomicd so as to foim woid Imes, and 

ana con s 



vpi uge ui which otessnt majontv taniers are htld in the silicon Id^er and a second da ta '-t-'j^ 
naving a sec ond threshold voltage m •which the excessive majority earners m the .silicon layer are 
emitted. 

0 ^ V V ^ y of bit lines, one of the bit 



wherein the first data state is a state in which impact ionization is generated near a 
drain junction by operating the transistor and in which excessive majority carriers produced by 
this impact ionization are held in the silicon layer, and the second data state is a state in which a 
forward bias is applied between the silicon layer and the drain diffusion region to extract the 
excessive majority carriers from wdthin the silicon layer to the drain diffusion region. 

36. (Currently Amended) The semiconductor memory device according to claim 
3335, wherein the silicon layer is a p-type, and the transistor is an N-channel MOS transistor. 
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37. (Currently Amended) The semiconductor memory device according to claim 
■3-235, wherein a voltage of the source diffusion regions is constant. 

38. (Currently Amended) The semiconductor memory device according to claim 37, 
wherein when data is written, with the source diffusion regions as a reference voltage, 

a first voltage higher than the reference voltage is given to O rthe w ord line of #^e~a 
selected tramisteFone of the transistors, 

a second voltage lower than the reference voltage is given to a-the word line of 
a.non-seIected^falMi^4^^^^\" • !:.j nsistors, 

a third voltage higher than the reference voltage is given to the bit line when the 
first data state is written, and 

a fourth voltage lower than the reference voltage is given to the bit line when the 
second data state is written. 

39. (Previously Presented) The semiconductor memory device according to claim 38, 

wherein when the data is read, with the source diffusion regions as the reference voltage, a fifth 
voltage, which is between the first threshold voltage and the second threshold voltage and higher 
than the reference voltage, is given to the word line of the selected transistor to detect whether 
the selected transistor conducts. 

40. (Previously Presented) The semiconductor memory device according to claim 38, 
wherein when the data is read, with the source diffusion regions as the reference voltage, a fifth 
voltage, which is higher than the first and second threshold voltages and higher than the 
reference voltage, is given to the word line of the selected transistor to detect a conductivity of 
the selected transistor. 
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41. (Currently Amended) The semiconductor memory device according to claim 
■3-235, wherein when the data is read, after a voltage of a-the word line of ?k@-a_selected temi^t-e? 
oxj^ of the transi raised more than the second threshold voltage, a predetermined current is 
supplied to a -Ihe b it line of the selected transistor to detect a potential difference in the bit line 
thereof. 

42. (Currently Amended) The semiconductor memory device according to claim 
.^35, wherein when the data is read, after a voltage of *t-the..word line of #ie-a selected feaj^s^ef 
one of the transistors is raised more than the second threshold voltage, a current is supplied to a 
the bit line of the selected transistor to clamp the voltage thereof at a predetermined voltage and 
to detect a difference in the supplied current. 

43. (Currently Amended) The semiconductor memory device according to claim 38, 
wherein when the data is read, after a voltage of a -tlie w ord line of tfee-a.selected te^ H as ir Stei-o ne of 
the transistors is raised more than the second threshold voltage, a predetermined current is 
supplied to a-the bit line of the selected transistor to detect a potential difference in the bit line 
thereof 

44. (Currently Amended) The semiconductor memory device according to claim 38, 
wherein when the data is read, after a voltage of a -the word line of the-a.selected fraHaster-one of 
the transistors is raised more than the second threshold voltage, a current is supplied to a -the b it 
line of the selected transistor to clamp the voltage thereof at a predetermined voltage and to 
detect a difference in the supplied current. 
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